Effect of ethyl choline mustard on choline dehydrogenase and other enzymes of choline metabolism.
The effect of ethyl choline mustard (ECMA), and effective irreversible inhibitor of choline transport, was investigated on the enzymes of choline metabolism. ECMA at concentrations of 50 microM hardly affected choline acetyltransferase and caused only a 20% inhibition of choline kinase at a concentration of 1 mM. However, the mustard was an extremely effective inhibitor of choline dehydrogenase, producing 50% inhibition at concentrations of 6 microM. The inhibition was prevented by incubation in the presence of choline or by prior reaction of the mustard with thiosulphate. Separation of the components of the ECMA solution on TLC suggested that only the compound with an aziridine ring was an effective inhibitor of choline dehydrogenase. The inhibition was resistant to the washing out of excess unreacted mustard. The rate constant of inhibition was 395 M-1 X S-1. By the use of [3H]ECMA a single polypeptide in the enzyme preparation having a MW of 67,000 was labelled. The labelling was thiosulphate-sensitive and prevented by incubation with choline. It is concluded that ECMA is an irreversible inhibitor of choline dehydrogenase. It is at least as effective an inhibitor of choline dehydrogenase as of the choline transport system, although it does not appreciably inhibit choline acetyltransferase or choline kinase in the micromolar range.